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MOVING FORMATION FLUID THROUGH A DOWN HOLE SEGREGATOR 
AND THE CELL OF A DOWNHOLE FLUORESCENCE SPECTRAL ANALYZER 
DURING A CYCLE OF TIME 
HAVING FIRST, SECOND, AND THIRD PERIODS OF TIME 

i 

ESTABLISHING SINGLE-PHASE FLOW IN THE CELL 
BY THE END OF THE FIRST PERIOD OF TIME 
BY DECREASING DRAWDOWN PRESSURE 

I 

PRODUCING A TIME-SERIES OF FLUORESCENCE VALUES 
ON SINGLE-PHASE FLOW OF OBM-CONTAMINATED FORMATION FLUID 
BY THE END OF THE SECOND PERIOD OF TIME 
BY MEASURING FLUORESCENCE AT INTERVALS OF TIME 

PRODUCING A VALUE OF OBM-CONTAMINATION FOR THE CYCLE 

AT THE END OF THE SECOND PERIOD OF TIME 
BY CURVE-FITTING THE TIME-SERIES OF FLUORESCENCE VALUES 
USING AN OBM-DETERMINATION ASYMPTOTIC MODEL 

I 

SETTING PRESSURE IN THE CELL AT A TRANSITION BOUNDARY 
BY ADJUSTING THE DRAWDOWN PRESSURE 
DURING THE THIRD PERIOD OF TIME 

+ 

PRODUCING AN APPARENT PHASE TRANSITION PRESSURE VALUE 
(APPARENT PTP VALUE) BY SETTING APPARENT PTP VALUE 
EQUAL TO PRESSURE OF FLUID IN THE CELL 

* 

PRODUCING AN OBM-CONTAMINATION VALUE 
AND AN APPARENT PTP VALUE 
FOR EACH CYCLE BY REPEATING STEPS 111-116 

+ 

DETERMINING THE VALUE OF PHASE TRANSITION PRESSURE <PTP VALUE) 
BY EXTRAPOLATION FROM A REPRESENTATION OF 
APPARENT PTP VALUES VS. OBM-CONTAMINATION VALUES 
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PRODUCING FLUORESCENCE BY ILLUMINATING 
A POST-SEGREGATOR FLOW OF FORMATION FLUID 
IN THE CELL OF A DOWNHOLE SPECTRAL ANALYZER 
WITH CONTINUOUS FLUORESCENCE EXCITATION LIGHT 
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DETERMINING SINGLE-PHASE FLOW 
OR MULTIPHASE FLOW 



RECOGNIZING OCCURRENCE 
OF PHASE TRANSITION AND 
MULTI-PHASE FLOW 
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VALIDATING SINGLE-PHASE FLOW AND 
VALIDATING FLUORESCENCE VALUES 




ESTABLISHING AND VALIDATING SINGLE-PHASE FLOW 
AND VALIDATING THE SERIES OF FLUORESCENCE VALUES 
ON RECOGNIZING THE ABSENCE OF PHASE TRANSITION 
THROUGH THE PERIOD OF THE SERIES OF FLUORESCENCE VALUES 
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FIG. 3 
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PRODUCING FLUORESCENCE BY ILLUMINATING 
A POST-SEGREGATOR FLOW OF FORMATION FLUID 
IN THE CELL OF A DOWNHOLE SPECTRAL ANALYZER 
WITH CONTINUOUS FLUORESCENCE EXCITATION LIGHT 




PRODUCING A SERIES OF FLUORESCENCE VALUES 
BY MEASURING FLUORESCENCE AT INTERVALS OF TIME 
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VALIDATING MULTI-PHASE FLOW ESTABLISHED 
ON RECOGNIZING AT LEAST ONE PHASE TRANSITION 
THROUGH THE PERIOD OF THE SERIES OF FLUORESCENCE VALUES 
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PRODUCING FLUORESCENCE BY ILLUMINATING 
A POST-SEGREGATOR FLOW OF FORMATION FLUID 
IN THE CELL OF A DOWN HOLE SPECTRAL ANALYZER 
WITH CONTINUOUS FLUORESCENCE EXCITATION LIGHT 
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RECOGNIZING OCCURRENCE 
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DETERMINING A FIRST COEFFICIENT ASSOCIATED WITH AN 
OBM-CONTAMINATION ASYMPTOTIC DETERMINATION MODEL 
BY CURVE-FITTING 
THE VALID SERIES OF FLUORESCENCE VALUES 
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PRODUCING AN OBM-CONTAMINATION VALUE 
BY USING THE VALID SERIES OF FLUORESCENCE VALUES 
IN A MATHEMATICAL FUNCTION 
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ILLUMINATING A POST-SEGREGATOR FLOW OF FORMATION FLUID 
IN THE CELL OF A DOWNHOLE SPECTRAL ANALYZER 
WITH CONTINUOUS FLUORESCENCE EXCITATION LIGHT 
TO PRODUCE A FIRST SERIES OF FLUORESCENCE VALUES 
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INCREASING DRAWDOWN PRESSURE BY A FIRST DEFINED INCREMENT 



MEASURING FLUORESCENCE AT INTERVALS OF TIME 
TO PRODUCE A SECOND SERIES OF FLUORESCENCE VALUES 



REPEATING UNTIL 
MULTI-PHASE FLOW IS ESTABLISHED 
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PRODUCING AN APPARENT PHASE TRANSITION PRESSURE VALUE 
(APPARENT PTP VALUE) 
BY SETTING APPARENT PTP VALUE EQUAL TO CELL PRESSURE 
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FIG. 6 
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ILLUMINATING A POST-SEGREGATOR FLOW OF FORMATION FLUID 
IN THE CELL OF A DOWNHOLE SPECTRAL ANALYZER 
WITH CONTINUOUS FLUORESCENCE EXCITATION LIGHT 
TO PRODUCE A FIRST SERIES OF FLUORESCENCE VALUES 
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PRODUCING AN APPARENT PHASE TRANSITION PRESSURE VALUE 
(APPARENT PTP VALUE) 
BY SETTING APPARENT PTP VALUE EQUAL TO CELL PRESSURE 
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FIG. 7 
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FIG. 10 
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FIG. 11A 
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FIG. 14 
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